Employing CRISPR/Cas9 genome engineering to dissect the molecular requirements for mitosis.
The faithful execution of cell division requires the coordinated action of hundreds of gene products. Precisely perturbing these gene products in cells is central to understanding their functions during normal cell division, and the contributions of their disruption to disease. Here, we describe experimental approaches for using CRISPR/Cas9 for gene disruption and modification, with a focus on human cell culture. We describe strategies for inducible gene disruption to generate acute knockouts of essential cell division genes, which can be modified for the chronic elimination of nonessential genes. We also describe strategies for modifying the genome to generate protein fusions to report on and modify protein behavior. These tools facilitate investigation of protein function, dissection of protein assembly networks, and analyses of disease-associated mutations.